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BIT—TEENE, ERAXHERRNAECHNER, BHEERM results/,

E2%: RANATH
SRR TEIXLERES.

# BEMMEE
genes <- c("TP53", "BRCAl", "EGFR")
expr <- c¢(5.2, 3.8, 7.1)

# EUEIE
gene_data <- data.frame(
gene = genes,

expression = expr

# BERIE
head(gene_data)
str(gene_data)

summary (gene_data)

# HIt

high expr <- gene data[gene_ data$expression > 5, ]

B3] dplyr RASHRYEIEALIE,
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library(dplyr)

gene_data <- gene_data %>%
mutate(log _expression = log2(expression + 1)) %>%

arrange (desc(expression))

=EF>) ggplot2,

library(ggplot2)

ggplot(gene_data, aes(x = gene, y = expression)) +
geom col(fill = "#3B82F6") +
labs(x = "Gene", y = "Expression") +

theme_classic()

R BMEXRY BioF3 BT AR 1EATER, MEREiE

2 3% : Python A JZIFTA
Python St M pandas Fi8,

import pandas as pd

import numpy as np

data = pd.DataFrame({
"gene": ["TP53", "BRCAl", "EGFR"],
"expression": [5.2, 3.8, 7.1],

b
data["log expression"] = np.log2(data["expression"] + 1)
high expr = data[data["expression"] > 5]

summary = data[ "expression"].mean()

print(high_expr)

print (summary)

BEE S EE matplotlib 1 seaborn,

import seaborn as sns

import matplotlib.pyplot as plt

sns.barplot(data=data, x="gene", y="expression", color="#3B82F6")

plt.xlabel("Gene")
plt.ylabel ("Expression")
plt.tight layout()
plt.show()

Python [ E%#Y BioF3 Bt RERMRRIBEIE. HAE Scanpy / AnnData FWEARN SR, HEES/NEBIUHIZA.,

% 4% Bash \[13ITH
LERNENER,
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pwd
1ls -1h
mkdir -p results/qc

cp data/sample.csv results/

BEETEXM.

head expression.tsv
tail -n 20 run.log
wc -1 expression.tsv

less run.log

REFIMBLIE,
mkdir -p gc_results

for file in data/*.fastq.gz; do
echo "Processing $file"
fastgc "sfile" -o gc_results/

done

RE¥)InTERS .

ssh aliyun

scp results/report.html aliyun:/opt/project/results/

Bash Bt Ex#J BioF3 BfREREERS 3 LEIXM. iZITTR. NERSHAELEER,

Al $EBIE>)

P Al 25225, HEBBNF. EREME, AIMEZIRAFINE, BERE. RTMAERMNREDFEN Al HEEESE
NS T .

— eI EBE 4514
BN —FHATHES B BIERE R,

project/

—— data/

| F—— raw/
| L—— processed/
—— scripts/

| F—— 01_gc.R

| F“"OZ_normalize.R
| L—— 03 plot.R

—— results/

| F“"figures/

| L—— tables/

—— 1logs/

L—— README.md
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BRI

o [RIAEEI data/raw/ , NEWEES

o HHEEIER data/processed/

o PRI scripts/

o EFIRDH results/figures/ . results/tables/
o BITHEK logs/

* README iCRIETINEF. SREMRAMKESE

8 BEZF k4%
i8] Bin %3
£15 RI181T R/ Python / Bash BITHREAE, BRBRERNALER
E2R R ERAEEN BERRAR, HESRAER
®3[ ggplot2 BI#LML EPAE. BRE. NMEEE
F£4F Python pandas EERE, DASRT, SHER
5[ Bash X {44hi2 MEFITXHITH, KERE
%6 ARSSZRE Ak ssh &%, EETHXHE, EEIBITES
E7H Al 5B F3 Al BREREEF A T
£8HE ANVISEo) FR—TMEAZIERBHART E MO
w L)

RAREEM, %% RER Python?

MRBIRERRHANRME DN, 5F R, BioF3 FIBRMMMSIE EEKH R / Seurat, Python RIDATERLESFS] Scanpy. 1l
P MBI L,

Bash —EE%I03?
B2REMN, (RAEERAN Linux £, BEEARSSLEFZIXE. BTS2, BEAE. SNRSZ EBRESFE.

AILAZE Al 518057

REN. AIFUEER, EROFTEIANGARE. 18, fithE. BLERMENZEER., LEEPRIGREENRATT
BN, TEIERGHIEER LEHLIME Al RS,

AT N 1% B4 2038 ?
W=D

1. EflmRiRkE, TRERRE—T

2. A REEFE. BRERSER. 825N
3. /RS E )

4. BREIRER

5. ik Al RIEES. IREFTHREREHESE

6. ZE/FICRIRRA
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FET ATEE I AT A PR SR AR 2N A2 2
REME T EJLGSM AT ATTIA:

o RIBTRHEIA

o ZRERMMERE

o RERAXXHER

s REENRHNERER
o ZRFEME

o SIRFEREHEMAE

T—%
TRAERE, BINAREFES):
* Jupyter 5REXDIFE

o /\it¥ e

* RIEEES ggplot2 AJH
. RAFSEEE 01

RERENTEHEIREF LR, MEAETAESPELRN., RFNFEAABE—TNEIER, THIZR, Hik. SENR
FERXMEE,
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oa ) Jupyter 5RXE X D ITHALE

BAEOINE—TEER: EMES THNUESETHDITIRE?

Jupyter Notebook B8, %A, BIXRMEITERRE—E, EEREMIMHBEER. RENRUEEAZAU
Jupyter, JupyterLab. Google Colab F1fR552% Notebook, FfijtBH Notebook 5 BHIAN ST,

F>)Bin

TRAERE, RRIZEEYS:

o I2f# Notebook TERIEE D HTHRIER

o X7t Jupyter. JupyterLab, Google Colab F1RS5233F15

o E48 Notebook HIE AL
o HIEMHARMEIZIE Notebook FaE TR B

Notebook EF&#{t+4
Jupyter Notebook B—FiERIE. RIANXFE. BRIGITERHE—REHNRERANE, EERREEDTHNEFEET,
B

o iaiﬁ*ﬁ/@\%

o ELIBTHG

o RIRBERBIE

. STSHERRE

o DENBRISITREY

~EE:

o KAETEFTAETIRREZ

o KRHMEHLALIBES

o RIFEVREIER W
o RBMAEHNIEREFRE

WEMIA: Notebook FIRIREMIZR, REFEXRSBERN = . .oy LTIERHA,
B RRENIME

Jupyter Notebook
2281 Notebook FREl, BEAPE. XIFERE .ipynb , WEMRERBETT. Markdown XA, BWHERMTHIE.
BahA:

jupyter notebook

JupyterLab
JupyterLab EETRBMNITIERE, X5 Notebook. Kif. NAYmESRMIHNIEE. MESSINENERT JupyterLab,
BatA:
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jupyter lab

Google Colab

Google Colab 2z Notebook ¥E, ITHRIEERENEIETT Python, EEESHRFMEEXLH, MESKPAGREERINE
AMIBF2FAEIIE .

E&:

o [RFIIHAED

o RETETL

o HZ=/\EI Notebook

o ImAI{ER GPU

pEI=

o IBITHMETIRELZMY

o SITETREMTFF

o XHHEEXRE

o AE HERSHIAEFERLKIE

AR 5528 Notebook
HFEEIHEZMBESR, FUEERERSZE L. ATUERSE3EE) JupyterLab, Bi@iIT231500],

—RRIfRE

ssh aliyun
cd /path/to/project
jupyter lab --no-browser --port 8888

WMRFBEMAMRLT2ZT/6)iLF2 Notebook, BHERF SSH ROk A:

ssh -L 8888:localhost:8888 aliyun

RS FMEEL IR, BIEMUEMRORE.

Notebook FIE 24514

Markdown E7g
BXRE5iRE. XS HIMBER,

## REIRH
AL BT R A=A

- "nFeature RNA < 200

- “percent.mt > 20°

Code Bg
BT,
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import pandas as pd

metadata = pd.read csv('"data/metadata.csv")

metadata.head()

RILESR
MR MRRE, BR. BERERES . EXDNN, TEIRMKH Notebook BVt ERERMNZRTFE

results/ ,

metadata.to_csv("results/metadata checked.csv", index=False)

ICRIBITHIR
— MR Notebook B BHEIE/THEIE T 3.

Python AR BAIEFARAS :

import sys

import pandas as pd

print(sys.version)

print(pd._version_ )

R RIBAICRIR:

sessionInfo()

REEENEEENER. HEDTEHEA,

M Notebook E @iz~

Notebook HIMERE"IEFEDITEE—TXHE", MEBMEISREIIREEN. 1CEEB., BE FRNSENIZEZIES
.R T .py BIA, EFHEIET. IRAIZHIFIZBADHIE,

I

* notebooks/ FMIRZEMDITFIZZ Notebook
e scripts/ HARENATEIHZA
e results/ MHEBER. REMRSE

a7
HREES]

o NHHIEESHIERZ
* REUEEIES ggplot2 AT

o EAYRRESCE 01
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¢

2

ZRE
Jupyter EAXAY: https://docs.jupyter.org/

JupyterLab X#4: https://jupyterlab.readthedocs.io/

Google Colab: https://colab.research.google.com/
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oo NHEIEE S BB R

AZHTHEZNOEE: MNBEXEENEE, HRIAERSESECHNOE?
RENEBERAHEUEE GEO. SRA. CELLXGENE. Human Cell Atlas #1 Expression Atlas D RE &4 53R, ARG

IRE accession RS IBIFEIEIIR,

Al TEMHBNEIEICZR, # Al BN RIES EEER T A,

F B

SRAERE, RNIZEET:

o MERREIEEDES BRI 4RI
o EIEEN accession HEMNER
BENXBIINE N TEIE

FHET— M EIEER T ES B OISR GIE

NHEEEE 4%

AEBIREFRTE R, FZFIMRTENZRIGNFEE. GRENTREER, T2RENTAEREE.

&R
IR ERKIEN
THIRIA FASTQ

A SR
A KA TS

EERTEALRARFNTEA

=l accession /RS

NFEIEE 81T accession fRSIEER,

wS BREX

GSE GEO Series, —MARIEIESE
GSM GEO Sample, — ¥4

SRP SRA Study

SRS SRA Sample

SRX SRA Experiment

SRR SRA Run, ®HTFTZ; reads

DMBERIANRS BR, REMFER cse FEEIENK FASTQ, RKRINEIETH reads FEH —PIHEIFINAY SRR ,

BioF3

RcamE

GEO

SRA [ ENA
CELLxGENE
HCA Data Portal

Expression Atlas

w5l
GSE12345
GSM123456
SRP123456
SRS123456
SRX123456

SRR1234567

ERAIFH
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FEERE

GEO
GEO = NCBI #HPHNINEEERAREHEE, BRTIEXHIERR. EFNUEaRIAER. #XER. FaERMthextt.

[LE: https://www.ncbi.nlm.nih.gov/geo/

EA=

s ERIRNEELUE

o THAAEEHRAERM
o EEBADAMITHE
o JEFREI SRA RiA%NIE

WRE:

XEIE + WM+ BRK + BR/IRR

Blan:

single cell RNA-seq human liver fibrosis

SRA
SRA 2 NCBI WEIRNFEIEIIEE., FE FASTQ MBESARIE.

L : https://www.ncbi.nlm.nih.gov/sra/

TEHEHH SRA Toolkit:

conda install -c bioconda sra-tools

prefetch SRR1234567
fasterg-dump SRR1234567 --split-files -0 data/raw/

p=

FASTQ X4AIRER K
THAFIALZZE

2 TEHFSME— run
i85 SRR FIRFMTEHAHA

CELLxGENE
CELLXGENE Discover #f{IFZ I PMILEIESR, BEATNELESR UMAP, AREENERRIA,

Atk : https://cellxgene.cziscience.com/

BE

o RN LT BARAR LR

o EEMMKIER

o JIHAITHAY hbad HiE

o ERAFHREFNERRAEL

EREN:

BioF3 26 /42


https://www.ncbi.nlm.nih.gov/geo/
https://www.ncbi.nlm.nih.gov/sra/
https://cellxgene.cziscience.com/

BioF3 HFKIEDT ERAIFH

o AELSKNEREESNAMRDA
o THETMIAMFAR. AR, YHMLLIERE
s IEHMERSELMEATES

Human Cell Atlas
Human Cell Atlas %5 AZE/AES EZEiE, HCA Data Portal 21t XA ZHZEFIEUE,

it : https://data.humancellatlas.org/

BE

o EWAXARMBEEE

o FEAESELRE

o THRUBRESKELERA] atlas NH
o EAMEESNIIRSE

Expression Atlas [ Single Cell Expression Atlas

EMBL-EBI #4 Expression Atlas # Single Cell Expression Atlas {2t ERRIAT LA RIANLR ,

Pt : https://www.ebi.ac.uk/gxa/

Ea

o ERENEREARARSMMRPAIRIEA
o FSTETEIBRRIALIE

o AT EIREM

o HHBJEZTRE marker gene

=%

YReES):
o REUEEIES ggplot2 AT,

01: SCREHEEE

So S
SEH

e GEO: https://www.ncbi.nlm.nih.gov/geo/
e SRA: https://www.ncbi.nlm.nih.gov/sra/

Sm

e CELLXGENE: https://cellxgene.cziscience.com/

e Human Cell Atlas Data Portal: https://data.humancellatlas.org/

e Expression Atlas: https://www.ebi.ac.uk/gxa/
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s REVEEEIES ggplot2 o]t

REAZHSIHREFANISERD: BEREYIE, BLREMRBRERNE, 3 BioF3 Eix, AEARREBRTEEE RIE
=, MeEREERER. R85 TR EXMBMNEES.

REMEERREFEAFEIEE 10x Genomics PBMC 3k, E8E&—REEMIKINEME MM E T EMAE RNA-seq
RIKFERE,

FIBR
SSRAESE, {RRIZHENS:

o ERERIEE. HBENIRNERRR
o Fi dplyr SERFEIE. HiF. DEMCE

o IEfiZ ggplot2 WEFAEE

o EBRESLERMERER

o REFEUEHNNSHREERFS

o FAIHBINE, EREECHERSSE

R £ BioF3 B+ AR
RARE—IZE, BEALEEEEEEE:

o Seurat EEHABRSTHNERIEZ—

e Bioconductor I{EXEAHFEHITE

o ggplot2 1 ComplexHeatmap E& &K RKAIML
¢ R Markdown / Quarto EEERDITIRS

FI RNERTERIEE, MENEBENRKMAAE. REAFTEFL2BAN. ERUMDRFRZ.

AR ESE PBMC 3k iR
SAFEVESLRIAEE, TEMASEMN THIE, XBREB&OELE, HERBREESNSRMMER,
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library(Matrix)
library(dplyr)
library(tidyr)
library(ggplot2)

library(scales)

data_dir <- file.path(path.expand("~"), "biof3-data", "pbmc3k")

matrix dir <- file.path(data dir, "filtered gene bc _matrices", "hgl9")

pbmc_url <- paste0(
"https://cf.l0xgenomics.com/samples/cell-exp/1l.1.0/pbmec3k/",
"pbmc3k_filtered gene bc_matrices.tar.gz"

)
pbmc_tar <- file.path(data_dir, "pbmc3k filtered gene bc matrices.tar.gz")

dir.create(data_dir, recursive = TRUE, showWarnings = FALSE)

if (!file.exists(pbmc_tar)) {

download.file(pbmc_url, destfile = pbmc_tar, mode "wb")

if (!file.exists(file.path(matrix_dir, "matrix.mtx"))) {

untar (pbmc_tar, exdir = data_dir)

counts <- readMM(file.path(matrix dir, "matrix.mtx"))
genes <- read.delim(file.path(matrix dir, "genes.tsv"), header = FALSE)

barcodes <- read.delim(file.path(matrix_dir, "barcodes.tsv"), header = FALSE)

rownames (counts) <- make.unique(genes[[2]])
colnames (counts) <- barcodes[[1]]

counts <- as(counts, "CsparseMatrix")

IR EREREMLKERE:
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mt_genes <- grepl(""MT-", rownames(counts))

gc <- data.frame(
cell = colnames(counts),
nCount_RNA = as.numeric(colSums(counts)),

nFeature RNA = as.numeric(colSums(counts > 0)),

ERAIFH

percent mt = as.numeric(colSums(counts[mt_genes, , drop = FALSE]) / colSums(counts) * 100)

gene_summary <- data.frame(
gene = rownames (counts),
total_counts = as.numeric(rowSums(counts)),
detected cells = as.numeric(rowSums(counts > 0))
) %>%

mutate(mean_counts = total_counts / ncol(counts))

marker genes <- c¢("IL7R", "CCR7", "S100A8", "S100A9", "MS4Al", "CD79A",

marker genes <- marker genes[marker genes %in% rownames(counts) ]

marker long <- bind rows(lapply(marker genes, function(gene) {
data.frame(
cell = colnames(counts),
gene = gene,
counts = as.numeric(counts[gene, ]),

log counts = loglp(as.numeric(counts[gene, ]))

)
1))

X J5KEER D 5 @ E AN E )R

e counts @ ERE x MENFHIRFTIAIEF

° qc ! BTAERHNE UM KNEREER. L6

* gene summary : BPMEENERASNCL ML

e marker long : FIJ PBMC marker ERIKERRIAZ

&/)'\ R &t

)
Hio

&t

genes <- marker_genes[1l:4]

expression <- gene_summary$total counts[match(genes, gene_summary$gene) ]
genes[1]

expression > median(expression)

mean (expression)

EIEHE
BIRIESRIIRAG, BREGOTHERE LNBIERS.

BioF3

8% R PREMNIIESN . XENEREBNRKE PBMC 3k R ESLFEN marker £E,

"GNLY",

"PPBP")
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gene_data <- gene_summary %>%
filter(gene %in% marker genes) %>%

select(gene, total counts, detected cells, mean_counts)
head(gene_data)

str(gene_data)

summary (gene_data)

YR

gene_datas$gene

gene_data[["total counts"]]

=1

high detection <- gene data[gene_data$detected cells > 100, ]

HIES
RZ R BREERERBHEIIRE, Seurat WR, ERDMERNEESMERBARESZEER.

analysis_result <- list(
counts = counts,
qgc = gc,

marker expression = marker long

analysis_result$qgc

dplyr: RIGEEBNEXENE
SenEe:

library(dplyr)

RESERLCEREI ML, HFNFE5):

top_genes <- gene_summary %>%
filter(!grepl(""MT-|"RPL|"RPS", gene)) %>%
filter(detected cells > 50) %>%
arrange(desc(total_counts)) %>%
mutate (
log_total_counts = loglO(total_counts + 1),
detection_rate = detected cells / ncol(counts)
) $>%

slice_head(n = 10)

DECS AR marker 2F £, FIANEERSITIEFTRIAMMECHE):
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marker summary <- marker_ long %>%

group_by(gene) %>%

summarise (
mean_log_counts = mean(log_counts),
expressing cells = sum(counts > 0),
expressing rate = expressing cells / n(),
.groups = "drop"

) $>%

arrange (desc(expressing rate))

RIS, ASOGEEEBLELIRERIZDE. BETYE, BETRE ggplot2 Ao, MEXREKEBEMGENK
=R

ggplot2 B9z B8
ggplot2 ERA ERAEE" . (R IE—KEERALE:

o data: {ERAMTEUEE

o aes: MPLETUBREIR] x, y. EREE. F2IR. A/
e geom: AMAJVEINREREIE

o scale: AARHHFIER AN 5%

e theme: ERIFN

o labs: #RRE, AARHHIFIEGIXF

/Rl

ggplot (top_genes, aes(x = reorder(gene, total_counts), y = total_counts)) +
geom col(fill = "#0f766e") +
coord_flip() +
scale_y continuous(labels = comma) +
labs(x = NULL, y = "Total UMI counts") +

theme_ classic()
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Top expressed genes in PBMC 3k
Bar plot built from the real 10x filtered matrix

MALATT ~

TMSB4X A

B2M 1

FTL -

FTH1

ACTB 1

EEF1A1 4

TMSB10 -

LYZ 1

TPT1 A

50,000 100,000 150,000
Total UMI counts

O

1: FPRERT PBMC 3k 15 UMI &SN —HEIER, XETLRTLNAENZREEER, BRENSFEETE.

EEERBER
BRE: BMTEENXAR

ggplot(gc, aes(x = nCount RNA, y = nFeature RNA, color = percent mt)) +
geom_point(alpha = 0.7, size = 1.2) +
scale_x_continuous(labels = comma) +
scale_y continuous(labels = comma) +

scale_color_gradient(low = "#0f766e", high = "#dc2626") +

labs(
x = "Total UMI counts",
y = "Detected genes",
color = "Mitochondrial %"
) +

theme_classic()
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Counts and detected genes per PBMC 3k cell
Each point is one real cell barcode

[ ]
[ ]
3,000 -
[ ]
®
" ¢ Mitochondrial %
Q
c 20
&, 2.000- ®o
5 15
9
o 10
Q
© 5
a
0
1,000 1
0 5,000 10,000 15,000

Total UMI counts

2: 8PRE-TEXARFIS. HREESURELSD UM WNEEBNLERIARLES 2 BiX AR,

fa%kE: BRI AD T

box_data <- marker_long %>%

filter(gene %in% marker genes[1l:4])

ggplot (box data, aes(x = gene, y = log _counts, fill = gene)) +
geom_boxplot(width = 0.6, outlier.shape = NA, alpha = 0.82) +
labs(x = NULL, y = "loglp(UMI counts)") +
theme classic() +

theme (legend.position = "none")
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PBMC marker gene expression
Box plots show log1p UMI counts across real PBMC 3k cells

log1p(UMI counts)

CCR7 IL7R S100A8 S100A9

3: ML&ERTES PBMC marker ERESEMARANKRED T, BAERMIEETERS, MNEIELTRAIE -
YW

HRHE: BBAS%H

ggplot(gc, aes(x = nCount RNA)) +
geom_histogram(bins = 55, fill = "#2563eb", color = "white") +
geom_vline(xintercept = median(gc$nCount RNA), linetype = "dashed", color = "#£f59e0b") +
scale x_continuous(labels = comma) +
labs(x = "Total UMI counts per cell", y = "Number of cells") +

theme classic()
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PBMC 3k total UMI count distribution
Median total counts = 2,197

400 1

300 -

1
: |I|||
II| I||IIIIII.IL_- o
1

Number of cells
N
(@)
o

0 -

0 5,000 10,000 15,000
Total UMI counts per cell

B4 EHFEEEUMRETNFITR. 2ERKEA. QC EnSFELZEND M,
MREEE: BOHHR

ggplot(box_data, aes(x = gene, y = log counts, fill = gene)) +
geom violin(trim = FALSE, alpha = 0.72) +
geom_boxplot(width = 0.12, fill = "white", outlier.shape = NA) +
labs(x = NULL, y = "loglp(UMI counts)") +
theme_classic() +

theme (legend.position = "none")
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Distribution of marker gene expression
Violin plots reveal sparsity and cell-to-cell heterogeneity

log1p(UMI counts)

CCR7 IL7R S100A8 S100A9

B 5: MMEEEESRTAEARNO MK, RARKAEER/NMEERE, EEIETE. H—AANNAREERESTR
NS ESUESN

SHE: FNLERSTERSSA

facet_data <- marker_long %>%

filter(gene %in% marker genes[1:6])

ggplot(facet_data, aes(x = log counts)) +

geom_histogram(bins = 35, fill = "#0f766e", color = "white") +
facet_wrap(~ gene, scales = "free y", ncol = 3) +

labs(x = "loglp(UMI counts)", y = "Cells") +

theme bw()
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Marker expression distributions in PBMC 3k
Facets compare real gene-level distributions across cells

CCR7 CD79A IL7R
2000 1 2000 4 1500 1
1500 .
1500 1000 4
1000 1000 1
5001
500 1 500 1 |
0 II, 0- | [T 0- Ill._
2
g MS4A1 S100A8 S100A9
20004
2000 1 1500 4
1500 1
1500
1000 1
1000 A
1000 1
; 5001
5001 500
1. e N1 B N1 B S
0 1 2 3 4 5 0 1 2 3 4 5 0 1 2 3 4 5

log1p(UMI counts)
B 6: 7EHEEEER—EXFA FTHERZETMTEIER, XESNMNEREBZ— marker ZE7E PBMC 3k HEFHRIAD
iR

—MINVBRIEDIiRE
TEM PBMC 3k FIESE marker 2EETMAEMFRIKE. BRARHNTRERE.
marker expression <- counts[marker genes, , drop = FALSE]

gene_long <- as.data.frame(as.matrix(marker_ expression)) %>%
tibble::rownames_to_column('gene") %>%

pivot_longer

cols = -gene,
names_to = "cell",
values_to = "counts"

) %>%

mutate(log_counts = loglp(counts))

AMHERED:

ggplot(gene_long, aes(x = gene, y = log counts, fill = gene)) +
geom violin(trim = FALSE, alpha = 0.72) +
geom_boxplot(width = 0.1, fill = "white", outlier.shape = NA) +
labs(x = NULL, y = "loglp(UMI counts)") +
theme classic() +
theme (
legend.position = "none",

axis.text.x = element text(angle = 30, hjust = 1)
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PBMC 3k marker expression distribution
Real marker genes from the public 10x matrix

log1p(UMI counts)

L4 ¢ 4 L

a @ A q Q ® °
Cg@ Cﬁﬂgk cﬁ” Qj @&ﬁh §@3 ?qa eﬁph %«pk

B 7: REAEDHETUREREARE marker ERNBRIENRIATCE. EXZEFONER, TREEREMMRIEILLH

ERGE. FEMNRE
ALEBEREREER:
e X Hh: log2 fold change

o yvih: BEM, U0 -1ogl0(adjusted p-value)

PBMC 3k X—EXRRBEEUDHEEROITEE, AAXERE"EXXLUE", MRKBEEXHA. B log2FC MIRIEFH
p &, MAEIEESEMALE, HMNNAELERZENGEMAREFE UM 2, NEIL marker BEEFEREMEFEER

b8

gene_detection <- gene_summary %>%
filter(detected cells > 0) %>%

mutate (marker = if else(gene %in% marker genes, "Marker gene", "Other gene"))

ggplot(gene_detection, aes(x = detected cells, y = total counts, color = marker)) +
geom_point(alpha = 0.45, size = 1) +
scale_x logl0(labels = comma) +

scale_y_loglO(labels = comma) +

labs(
x = "Cells with detected expression",
y = "Total UMI counts",

color = NULL
) +

theme classic()
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Total UMI counts (log10)

B 8: XTZXWE, T2 PBMC 3k ALERM "M H ML vs B UMI HEBIRE. ERETRXM4RUFE WL BiEE.

Gene detection and abundance in PBMC 3k

A real public-data view of gene prevalence and total abundance

100,000 -
®
%
°
ps
PY
1,000
o %
101
1 10 100 1,000

REES

BioF3

Cells with detected expression (log10)

T—HERES THASNMERFNER. BILEER:

ERAIFH

Other gene
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PBMC 3k marker expression heatmap

=Y

N Era

S100A8

S100A9

NKG7

GNLY
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ggsave (

filename = "results/figures/pbmc3k marker distribution.png",

width = 7,
height = 5,
dpi = 300
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* 10x Genomics PBMC 3k #i#E&: https://www.10xgenomics.com/datasets/3-k-pbm-cs-from-a-healthy-donor-1-
standard-1-1-0

o ggplot2 EAXAY: https://ggplot2.tidyverse.org/

o dplyr EAXAY: https://dplyr.tidyverse.org/

e R for Data Science: https://r4ds.hadley.nz/

e Bioconductor: https://www.bioconductor.org/
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